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DETAILED ACTION 

1. This action is in response to Amendment B filed on 10/24/02. All previous objections to 
the claims have been overcome. 

Claim Rejections - 35 USC §102 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

3. Claims 10, 13, and 15 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hitchcock (U.S. Patent 5,087,395). 

Hitchcock is directed to the continuous expansion of a sheet of polyolefin foam. 
Hitchcock teaches a mixture of a thermoplastic resin (preferably polyethylene or an ethylene 
copolymer), a heat-decomposable blowing agent, and a crosslinking agent extruded into a 
desired shape such as a sheet (Column 4, lines 15-20 and 39-41). The surface of the sheet is 
further crosslinked offline by a suitable radiation source up to l A of an inch with the crosslinking 
occurring perpendicular to a direction of expansion of the foam (Column 1, lines 23-27 and 
Column 2, lines 59-63). The surface crosslinked sheet is fed to a preheating chamber and is 
raised to a temperature such that the sheet begins to foam and crosslink (due to the crosslinking 
agent) when passed into the foaming chamber (Column 2, lines 55-59 and Column 3, lines 42- 
47). The sheet undergoes expansion in its thickness while in the foaming chamber to form a 
foamed sheet (Figure 1 and Column 3, lines 42-47). A set of pull rollers advance the sheet 
through the heating and foaming chambers (Figure 1). The pull rollers advance the sheet at a 
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rate of speed roughly equivalent to the forward rate of the sheet in order to maintain an even pull 
(tension) across the face of the sheet (Column 4, lines 5-10). The mixture of resin, blowing 
agent, and crosslinking agent is essentially ethylene copolymer or at least 20% by weight 
polyethylene (Column 5, lines 30-35 and Column 6, lines 22-27). It is noted Hitchcock teaches 
expanding the foam in more than one direction (Column 5, lines 37-39 and 58-60). However, 
the method steps taught by Hitchcock, i.e. crosslinking the face of the polyolefin sheet prior to 
foaming, are the same as those currently claimed by applicant, and thus, one would expect the 
results of both applicant's invention and Hitchcock to be the same, i.e. substantially 
unidirectional expansion of the foam. 

4. Claims 10, 15, 18, and 19 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Noda et al. (U.S. Patent 4,203,815). 

Noda et al. are directed to a process for producing a crosslinked and foamed resin sheet. 
Noda et al. teach a method for producing the sheet comprising extruding a polyolefin foam 
mixture into a sheet, crosslinking the surface and/or body of the sheet, and expanding the sheet to 
produce a crosslinked and foamed resin sheet (Column 5, lines 29-31 and 3-5 and Column 6, 
lines 27-29 and 43-48). Noda et al. teach the polyolefin foam comprises polyethylene (at least 
50% by weight with a density of 0.910 to 0.940) (Column 3, lines 1-15, 18-22, and 60-64). Noda 
et al. further teach surface crosslinking one or both faces of the sheet (Column 6, lines 37-38). It 
is noted Noda et al. are silent as to a unidirectional expansion. However, the method steps taught 
by Noda et al. are the same as those currently claimed by applicant, and thus, one would expect 
the results of both applicant's invention and Noda t al. to be the same, i.e. substantially 
unidirectional expansion of the foam. 
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5. Claims 10 and 15 are rejected under 35 U.S.C. 102(b) as being anticipated by Atchison et 
al. (U.S. Patent 3,817,851). 

Atchison et al. are directed to a method of producing radiation crosslinked polyolefin 
foam. Atchison et al. teach an extruded sheet comprising crosslinking agent (< 10 weight 
percent), foaming agent (< 20 weight percent), and polyolefin (inherently > 20 weight percent) 
(Column 2, lines 46-48 and 51-60 and Column 3, lines 45-49). Atchison et al. teach exposing 
the sheet to radiation and subsequently, expanding the sheet. It is noted Atchison et al. are silent 
as to a unidirectional expansion (Column 3, lines 1-10. However, the method steps taught by 
Atchison et al. are the same as those currently claimed by applicant, and thus, one would expect 
the results of both applicant's invention and Atchison et al. to be the same, i.e. substantially 
unidirectional expansion of the foam. 

Claim Rejections - 35 USC §103 

6. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

7. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
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8. Claims 10, 13, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hosoda et al. (U.S. Patent 3,608,006) in view of Hitchcock. 

Hosoda et al. teach the unidirectional expansion of a polyolefin sheet in its thickness 
wherein a support is adhered to the surface of the sheet prior to expansion. The support is 
adhered perpendicular to the direction of expansion. The method taught by Hosoda et al. is 
useful for forming foamed insulation panels or the like. Hosoda et al. are silent as to a teaching 
on surface cross-linking one or both faces of the foam product prior to expansion. However, it is 
known in the art to form polyolefin foam sheets with surface cross-linked foams for use in the 
health care industry as shown above by Hitchcock (Column 1, lines 27-31 of Hitchcock). One of 
ordinary skill in the art at the time the invention was made reading Hosoda et al. in view of 
Hitchcock would have readily appreciated surface crosslinking the foam product to form a 
support perpendicular to the direction of expansion rather adhering a support to the foam product 
as a means to ensure unidirectional expansion of the foam when a soft, surface crosslinked facing 
is required as part of the final product. 

Hosoda et al. are directed to a process for manufacturing a cross-linked polyolefin foam 
sheet expanded only in its thickness by adhering supports to one or both sheet faces prior to 
expansion. Hosoda et al. teach a mixture of polyethylene, blowing agent, and cross-linking agent 
moulded into the form of a sheet (Figure 1 and Column 1, lines 9-12 and Column 5, lines 10-16). 
A cloth or paper support is adhered to the sheet perpendicular to the direction of expansion 
(Figure 1 and Column 1, lines 13-14 and Column 5, lines 16-18). A conveyor carries the sheet 
into an oven where heat is applied to cross-link and expand the sheet (Figure 1 and Column 4, 
lines 7-8 and Column 5, lines 19-22). The sheet expands only in its thickness owing to its 
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adhesion with the support (Column 2, lines 7-10). The moulded mixture is at least 20% by 
weight polyethylene (Column 5, lines 10-14). 

9. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Noda et al. as 
applied above in paragraph 4, and further in view of Hitchcock. 

Noda et al. as applied above teach all of the limitations in claim 13 except for a teaching 
on expanding the foam in a continuous operation. However, one of ordinary skill in the art at the 
time the invention was made would have readily appreciated producing the crosslinked and 
foamed resin sheet taught by Noda et al. using a continuous process as was well known and 
conventional in the art as shown above by Hitchcock as only the expected results would be 
achieved. 

10. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Atchison et al. as 
applied above in paragraph 5, and further in view of Hitchcock. 

Atchison et al. as applied above teach all of the limitations in claim 13 except for a 
teaching on expanding the foam in a continuous operation. However, one of ordinary skill in the 
art at the time the invention was made would have readily appreciated producing the radiation 
crosslinked foam sheet taught by Atchison et al. using a continuous process as was well known 
and conventional in the art as shown above by Hitchcock as only the expected results would be 
achieved. 

11. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hitchcock as 
applied above in paragraph 3, and further in view of Hurley et al. (U.S. Patent 5,883,145). 

Hitchcock as applied above teaches all of the limitations in claim 16 except for a teaching 
on forming the polyethylene or ethylene copolymer by metallocene catalysis with a density of at 
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most 0.92 g/cm 3 . Hurley et al. are directed to manufacturing crosslinked poly olefin foam. 
Hurley et al. teach that it was known in the art to form polyolefin foams of very low density 
polyethylene (VLDPE) (density of 0.88 to 0.92 g/cm 3 ) when a flexible foam is desired (Column 
1, lines 52-58). However, these known foams tend to be of low quality due to melt fracture 
(Column 1, lines 61-64). The melt fracture occurring due to forming the VLDPE with a low 
molecular weight (Column 1, lines 58-61). Hurley et al. teach using metallocene catalysts as a 
means to form VLDPE of a controlled molecular weight ensuring the molecular weight of the 
VLDPE is high enough to preclude melt-fracture (Column 2, lines 16-22 and 52-58). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to form 
the polyethylene taught by Hitchcock using a metallocene catalyst as suggested by Hurley et al. 
to form a high quality flexible polyethylene (density of 0.88 to 0.92 g/cm 3 ) that is not subject to 
melt fracture. 

12. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Noda et al. as 
applied above in paragraph 4, and further in view of Hurley et al. (U.S. Patent 5,883,145). 

Noda et al. as applied above teach all of the limitations in claim 16 except for a teaching 
on forming the polyethylene or ethylene copolymer by metallocene catalysis with a density of at 
most 0.92 g/cm 3 . Hurley et al. are directed to manufacturing crosslinked polyolefin foam. 
Hurley et al. teach that it was known in the art to form polyolefin foams of very low density 
polyethylene (VLDPE) (density of 0.88 to 0.92 g/cm 3 ) when a flexible foam is desired (Column 
1, lines 52-58). However, these known foams tend to be of low quality due to melt fracture 
(Column 1, lines 61-64). The melt fracture occurring due to forming the VLDPE with a low 
molecular weight (Column 1, lines 58-61). Hurley et al. teach using metallocene catalysts as a 
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means to form VLDPE of a controlled molecular weight ensuring the molecular weight of the 
VLDPE is high enough to preclude melt-fracture (Column 2, lines 16-22 and 52-58). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to form 
the polyethylene taught by Noda et al. using a metallocene catalyst as suggested by Hurley et al. 
to form a high quality flexible polyethylene (density of 0.88 to 0.92 g/cm 3 ) that is not subject to 
melt fracture. 

13. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Atchison et al. as 
applied above in paragraph 5, and further in view of Hurley et al. (U.S. Patent 5,883, 145). 

Atchsion et al. as applied above teach all of the limitations in claim 16 except for a 
teaching on forming the polyethylene or ethylene copolymer by metallocene catalysis with a 
density of at most 0.92 g/cm 3 . Hurley et al. are directed to manufacturing crosslinked polyolefin 
foam. Hurley et al. teach that it was known in the art to form polyolefin foams of very low 
density polyethylene (VLDPE) (density of 0.88 to 0.92 g/cm 3 ) when a flexible foam is desired 
(Column 1, lines 52-58). However, these known foams tend to be of low quality due to melt 
fracture (Column 1, lines 61-64). The melt fracture occurring due to forming the VLDPE with a 
low molecular weight (Column 1, lines 58-61). Hurley et al. teach using metallocene catalysts as 
a means to form VLDPE of a controlled molecular weight ensuring the molecular weight of the 
VLDPE is high enough to preclude melt-fracture (Column 2, lines 16-22 and 52-58). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to form 
the polyethylene taught by Atchison et al. using a metallocene catalyst as suggested by Hurley et 
al. to form a high quality flexible polyethylene (density of 0.88 to 0.92 g/cm 3 ) that is not subject 
to melt fracture. 
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14. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hosoda et al. and 
Hitchcock as applied above in paragraph 8, and further in view of Hurley et al. (U.S. Patent 
5,883,145). 

Hosoda et al. and Hitchcock as applied above teach all of the limitations in claim 16 
except for a teaching on forming the polyethylene or ethylene copolymer by metallocene 
catalysis with a density of at most 0.92 g/cm 3 . Hurley et al. are directed to manufacturing 
crosslinked polyolefin foam. Hurley et al. teach that it was known in the art to form polyolefin 
foams of very low density polyethylene (VLDPE) (density of 0.88 to 0.92 g/cm 3 ) when a flexible 
foam is desired (Column 1, lines 52-58). However, these known foams tend to be of low quality 
due to melt fracture (Column 1, lines 61-64). The melt fracture occurring due to forming the 
VLDPE with a low molecular weight (Column 1, lines 58-61). Hurley et al. teach using 
metallocene catalysts as a means to form VLDPE of a controlled molecular weight ensuring the 
molecular weight of the VLDPE is high enough to preclude melt-fracture (Column 2, lines 16-22 
and 52-58). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the polyethylene taught by Hosoda et al. as modified by Hitchcock 
using a metallocene catalyst as suggested by Hurley et al. to form a high quality flexible 
polyethylene (density of 0.88 to 0.92 g/cm 3 ) that is not subject to melt fracture. 

15. Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hitchcock as applied above in paragraph 3, and further in view of Noda et al. 

Hitchcock as applied above teaches all of the limitations in claims 18 and 19 except for a 
specific teaching on crosslinking only one surface. However, one of ordinary skill in the art at 
the time the invention was made would have readily appreciated crosslinking the foam sheet 
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taught by Hitchcock on only one face as was known in the art as shown above by Noda et al. as 
only the expected results would be achieved. 

16. Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Atchison et al. as applied above in paragraph 5, and further in view of Noda et al. 

Atchison et al. as applied above teach all of the limitations in claims 18 and 19 except for 
a specific teaching on crosslinking only one surface. However, one of ordinary skill in the art at 
the time the invention was made would have readily appreciated crosslinking the radiation 
crosslinked foam sheet taught by Atchison et al. on only one face as was known in the art as 
shown above by Noda et al. as only the expected results would be achieved. 

17. Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hosoda 
et al. and Hitchcock as applied above in paragraph 8, and further in view of Noda et al 

Hosoda et al. and Hitchcock as applied above teach all of the limitations in claims 18 and 
19 except for a specific teaching on crosslinking only one surface. However, one of ordinary 
skill in the art at the time the invention was made would have readily appreciated crosslinking 
the foam sheet taught by Hosoda et al. as modified by Hitchcock on only one face as was known 
in the art as shown above by Noda et al. as only the expected results would be achieved. 

Response to Arguments 

18. Applicant's arguments filed 6/3/02 have been fully considered but they are not 
persuasive. 

Applicant argues that Hitchcock does not teach unidirectional expansion. Applicant 
argues Hitchcock permits expansion not only in the thickness but also in the length and width 
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direction (See examples 1 and 2 of Hitchcock). The examiner agrees Hitchcock teaches 
expansion at least in two directions (thickness and width). However, it is unclear how the 
method taught by Hitchcock differs from that taught by applicant? It is well known in the art to 
crosslink the surface and/or body of the foam sheet prior to expansion as evidenced by 
Hitchcock, Nada et al., and Atchison et al. Thus, it appears the method of foaming taught by 
Hitchcock, Nada et al., and Atchison et al. is substantially the same as that taught by applicant, 
i.e. each reference suggests crosslinking the surface and/or body of the foam sheet prior to 
expansion, and one would expect the results of applicant's invention, Hitchcock, Nada et al., and 
Atchison et al. to be the same, i.e. substantially unidirectional expansion of the foam. 

It is noted this action is made final due to applicant's amendment. In particular, prior to 
Amendment B claim 10 disclosed two embodiments a or b. Amended claim 10 now discloses 
only embodiment b. 

Conclusion 

19. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
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CFR 1. 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 



20. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John L. Goff whose telephone number is 703-305-7481. The 
examiner can normally be reached on M-Th (8 - 5) and alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Ball can be reached on 703-308-2058. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-872-93 10 for regular 
communications and 703-872-93 1 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceedin 
should be directed to the receptionist whose telephone number is 703-308-0661. 



final action. 




John L. Goff 
December 18, 2002 



Michael W. Ball 
Supervisory Patent Examiner 
Technology Center 1700 



